Laminar boundary layer flow of an incompressible viscous fluid along a stretching horizontal cylinder embedded in a porous medium is discussed. The governing system of partial differential equations is reduced to a system of ordinary differential equations. Mathematics has been used to solve such system after obtaining the missed initial conditions. The obtained results are compared with previously published results in some special cases, and found to be in a good agreement.
INTRODUCTION
The boundary layer theory had been presented in 1904 by Prandtl (Schlichting, 1968) . The problem of boundary layer flow and heat transfer over a moving or stretching surface is of interest in numerous industrial applications such as polymer extrusion processes where the object enters the fluid for cooling below a certain temperature, hot rolling, paper production, wire drawing, aerodynamic extrusion of plastic sheets, the boundary layer along a liquid film and condensation process of metallic plate in a cooling bath and glass.
The boundary layer behaviour on moving surfaces in a viscous fluid at rest is considered by Sakiadis (1961a,b) . whose work was subsequently extended by Crane (1970) , Vleggaar (1977) , Gupta and Gupta (1977) , Soundalgekar and Ramana (1980) , Grubka and Bobba (1985) , Ali (1994 Ali ( , 1995 , Banks (1983) , Elbashbeshy (1998) , Ishak et al. (2006) and Elbashbeshy and Bazid (2000) . Shih (1980, 1981) considered the laminar boundary layer and heat transfer along horizontally and vertically moving cylinders with constant velocity and found that the similarity solutions could not be obtained due to the curvature effect of the cylinder. Ishak and *Corresponding author. E-mail: elbashbeshy100@hotmail.com. Nazar (2009) considered the laminar boundary layer and heat transfer along horizontal moving cylinder with variable velocity and found that the similarity solutions may be obtained by assuming that the cylinder is stretched with linear velocity in the axial direction.
The heat transfer and other phenomena in porous media have become hot topics of research during the last few years, which is reflected in number of articles being published. The research efforts directed towards porous medium is justified by the fact that it is used in various applications covering a wide range of engineering such as geophysics and petroleum engineering.
In the present work, the problem of laminar boundary layer flow of an incompressible viscous fluid along a stretching horizontal cylinder embedded in a porous medium is discussed. The similarity solutions may be obtained by assuming that the cylinder is stretched with linear velocity in the axial direction. The present study may be regarded as an extension of Ishak and Nazar (2009) .
MATHEMATICAL FORMULATION
Consider a steady, axisymmetric boundary layer flow of a viscous and incompressible fluid along a continuously stretching horizontal cylinder of radius R embedded in a porous medium as shown in 
. The continuity, momentum and energy equations governing such type of flow are written as:
subject to the boundary conditions
The equation of continuity is satisfied if we choose a stream
. The momentum and energy equations can be transformed into the corresponding ordinary differential equations by the following transformations (Ishak and Nazar, 2009) 
so the system of ordinary differential equations will be
where the primes denote the differentiation with respect to 
NUMERICAL SOLUTION
Equations (6) and (7) subject to the boundary condition (8) are converted into the following simultaneous system of first order differential equations as follows: 
Parameter (fixed values)
Parameter (different values) Pr and n and they are found to be in a good agreement as shown in Table 1 .
RESULTS AND DISCUSSION
It is obvious that the value of skin friction coefficient,
, is negative for all values of the different parameters as shown in Table 2 . Physically, the negative value of ) 0 ( f   means the surface exerts a drag force on the fluid which is suitable for our present problem because the stretching cylinder will induce the 
is decreased by increasing the curvature parameter  and the permeability parameter K as shown in Table 2 . Hence, in order to minimize the skin friction value which we usually look for in an industrial application, one needs to decrease the permeability of the medium and the radius of the stretching cylinder.
The value of local Nusselt number,
, is increased by increasing the curvature parameter  which means that the skin friction as well as the heat transfer rate at the surface are larger for a cylinder compared to the flat plate. Also, the value of ) 0 (   is increased by increasing the surface temperature exponent n and
Prandtl number
Pr which explained by the fact that the higher Prandtl number fluid has a lower thermal conductivity (or a higher viscosity) hence its thermal boundary layer will be the thinner and its heat transfer will be the higher. On the other hand, the value of 
Conclusion
Numerical solutions have been obtained for the laminar boundary layer flow along a horizontal cylinder embedded in a porous medium. An appropriate similarity transforms were used to transform the momentum and the energy equations into a set of ordinary differential equations which are solved by using Mathematics. Numerical computations show that the present values of the rate of heat transfer are in a great agreement with those obtained by previous investigations. The following results are obtained:
(1) The velocity of the fluid increases with the increase in the curvature parameter while it decreases with the r various Fig. 3 : The velocity profiles ) 
